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(54) Abstract Title 

Touch screen capable of compensating for noise signals 

(57) A touch screen capable of isolating noise signals is mainly a touch screen installed at the front side of a 
liquid crystal display (LCD) screen or cathode ray tube (CRT) for eliminating electromagnetic and radio 
frequency interference received by the LCD and CRT. The touch screen includes an antenna like conductive 
wire 6 which is able to receive same noise signals mixed in the touch control signals. The touch screen 
controller uses the noise signals received by the antenna wire 6 to offset the noise signals in the controller for 
increasing accuracy of the touch screen. 
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2373581 

TOUCH SCREEN CAPABLE OF ISOLATING NOISE SIGNALS 

BACKGROUND OF THE INVENTION 

This invention relates to a touch screen that is capable of eliminating noise signals and 
particularly a touch screen that is capable of eliminating noise signals generated by the 
5 background light source of liquid crystal display (LCD) screen or cathode ray tube 
(CRT), or other external electromagnetic interference (EMQ and radio frequency 
interference (RFI). 

Presently, voltage sensing type touch screen and current sensing type touch screen 
have been widely used in desk top computers, handheld computers or notebook 
10 computers. Users may write, draw pictures or select various functions or press command 
keys on the screen to generate electric signals and input into the computer to perform 
processes desired, and do not have to operate the con^uter through the keyboards. 

Aforesaid touch screen (as shown in FIG. 1 for a traditional current sensing type touch 
screen) usually includes a glass layer 1, a conductive membrane layer 2, a linearization 
IS pattem layer 3, an isolation layer 4, a four wire silver printing layer S and a tail cable 6 
connecting to a controller. The controller outputs fomr equal voltages to four ends of the 
linearization pattern of the touch screen to jneasure cuirent variation 

When different point of the touch s^een is touched, the cunrent at the four ends will 
have different changes. Through measuring the current variation, the controller can 
20 determine the touched position. Detailed operation principle may be found in U.S. Pat. 
No. 4,293,734. In practical operation, flie touch screen will absorb ambient noise signals 
into the fotir electric current and result in the touch screen cannot accurately respond to 
the touched positidL 

There is another type of touch screen (as shown in FIG, 2, a traditional voltage sensing 
2S type five wire touch screen) which includes a glass layer 10, an Indium Tin Oxide (TTO) 
conductive layer 11, a set of insulation points 12, an isolation layer 13, a four wire silver 
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printing layer 14, another isolation layer 15, another ITO conductive layer 16, a plastic 

membrane layer 17 and a tail cable 18 connecting to a controller. In operating principle, 
the lower ITO layer links to an even electric field of 0-5 V in X-axis direction. When the 
touch screen is touched, the upper ITO layer contacts the lower ITO layer and measures 

5 the voltage value. The voltage value ratio represents the positional ratio on the touch 
screen in that direction (X-axis). For instance, 3V represents the touch point is located at 

60% of the total length of the touch screen in the X-direction. When measuring of one 
direction (i.e. X-axis) is finished, the controller panel converts the upper ITO layer to an 
even electric field of 0-5V in Y-axis direction, then uses the lower ITO layer to measure 

10 the voltage value of touch point at the upper layer and measure the position in another 
direction (Y-axis). Reference details can be found in U.S. Pat No. 3,622,105. In 

practical operation, the touch screen will absorb ambient noise signals into the measured 
voltage and result in the touch screen not able to accurately respond to the touched 
position. 

15 There is yet another type of touch screen (as shown in FIG. 3, a traditional voltage 

sensing type five wire touch screen) which includes a glass layer 20, an ITO conductive 

layer 21, a linearization pattern layer 29, a set of insulation points 22, an isolation layer 
23, a four wire silver printing layer 24, another isolation layer 25, another ITO 

conductive layer 26, a plastic membrane layer 27 and a tail cable 28 connecting to a 
20 controller. In operating principle, the lower ITO links to an even electric field of 0-5V in 

X-axis direction. When the touch screen is touched, the upper ETO layer contacts tfie 

lower ITO layer and measures the voltage value. The voltage value ratio represents tiie 
positional ratio on the touch screen in that direction (X-axis). For instance, 3V 

represents the touch point is located at 60% of the total length of the touch screen in the 
25 X-direction. When measuring of one direction (Le. X-axis) is finished, the controller 

panel converts the lower ITO to an even electric field of 0-5V in Y-axis directim, then 

uses the lower ITO layer to measure tfcte voltage \^hie of touch point at the vtpper layer 

2 
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and measure the position in another direction (Y-axis). Reference details can be found 
in U.S. Pat. No. 3,798,370. In practical operation, the touch screen will absorb ambient 
noise signals into the measured voltage and result in the touch screen not able to 
acciu-ately respond to the touched position. 

5 Although all tfie aforesaid traditional touch screens may enable users to operate 
computers without pressing button keys on tiie keyboards, fliey still have a lot of 
drawbacks when in use. It is because the touch screen is easily aflfected by tiie 
interference resulting from LCD or CRT background Ught source, or external EMI and 
RFI, and may cause not accurate sensing position and error in computer judgement or 

10 recognition. For instance, drawing a straight line on the touch screen may become a 
curve when displaying on the screen, or selecting A key on the keyboard map shown on 
the screen results in a B key displaying on the screen. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to overcome the foregoing disadvantages by 
15 adding an antenna-like conductive wire on the touch screen. The conductive wire will 
receive same noise signals as flie ones existed in flw toudi control signals, and the 
controller win use the noise signals in the conductivB wire to ofifeet the noise signals in 
the touch control signals for eliminating fbs noise signals in fee control signals thereby 
to attain fee accuracy desired. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, as well as its many advantages, may be furfeer understood by fee 
following detailed descrq>tion and drawings. 

FIG. 1 is a schematic e^loded view of a conventional current sensing type touch 
screen. 

5 FIG. 2 is a schematic exploded view of a conventional four wire voltage sensing type 
touchscreen. 

3 . ■ 
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FIG. 3 is a schematic exploded view of a conventional five wire voltage sensing type 
touch screen. 

FIG. 4 is a schematic exploded view of the &st current sensing type touch screen of 
this invention. 

5 FIG. 5 is a schematic exploded view of the second current s^sing type touch screen 
of this invention. 

FIG. 6 is a schematic e^qploded view of the first five wire voltage sensing ^e touch 
screen of this invention. 

FIG. 7 is a schematic exploded view of the second five wire voltage sensing type 
10 touch screen of this invention. 

FIG. 8 is a schematic exploded view of the first six wire voltage sensing type touch 
screen of this invention. 

FIG, 9 is a schematic exploded view of the second six wire voltage sensing type touch 
screen of this invention. 

15 DESCRIPTION OF THE PREFEPPi m EMBODIMENTS 

Refening to FIG. 4 for the first current sensing type touch screm of ftis invention, it 
includes printing an additional conductive wire 6 on a traditional cunrent type sensing 
touch sc^en. The conductive wire 6 has one end su^ending like an antenna. Another 
end of the conductive wire 6 is connected to a controller of the touch soreen. The 
20 antenna wire will receive same noise signals as the touch screen does. The controller 
then uses the received noise signals from the antenna wire to of&et noise signals in the 
touch control signals thereby to enable the cuitent sensing type toudi screen becoming a 
current sensing type touch screen with ofi&et noise signals. 

The touch screen iset foifli above includes a glass layer 1, a conductive men^brane 
25 layer (TTO) 2, a linearization pattern 3, an isolation layer 4, a five wire silver printing 
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layer 5 and a tail cable 7 connecting to a control panel. The five wire silver printing has 
one end passing through the tail cable 7 and links to the controller of the touch screen, 
and another end of four silver printing wires linking to four ends of the linearization 
pattern. The fifth conductive wire has another end suspended as an antenna wire 6 
5 vAach is being printed on the isolation layer with the conductive wire of the 
linearization pattern. Hence Aere is no additional production cost incurred. 

The conductive membrane layer 2 may be Indium Tin Oxide (TTO). 
The linearization pattern 3 is being printed at flie periphery of flie aforesaid conductive 
membrane layer 2. 

10 The isolation layer 4 is being printed on tiie aforesaid conductive membrane layer 2. 

The four wire silver printing layer 5 and antenna wire .6 are being printed on the 
isolation layer 4. 

The antenna wire 6 is located at tiie inner or outer- side of the four wire silver printing 
layer 5 with one end extended to offeet external noise signal of the touch screen to 
15 enable the controller to use this noise signal to ofBset interference on the touch screen. 

The tail cable 7 is a transmission wire made in a membrane &shion for connecting to 
the connection ends 5a and 6a of the four wire silver printing layer and antenna wire 6 
for output the electric signals generated by the touch screen, thereby to form a five wire 
current sensing type touch screen. 

20 When the aforesaid cuncnt sensing type touch screen is connected to a handheld 
conq)uter, notebook computer or desktop computer for use, the antenna wire 6 will 
receive noise signals generated by the background li^t source of the LCD or CRT, or 
external EMI or RFI, thereby enables the controller to elindnate the interference of same 
noise signals so that users may write, draw or select various function on the touch screen 

25 with reduced interference of external noise signals. Hence Aere is less distortion 
happened when users write or draw such as toming straight lines to curves, and tiie 

5 •' 
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selected position may be accurately locatedi thereby to prevent output electric signals 
from causing computer making mistaken judgement or recognition. 

Referring to HG. 5 for Ihe second cunent sensing type touch screen of this invention, 
it includes printing a layer of additional conductive wire 6 on a rear side of a glass 10 of 
5 a traditional current type sensing touch screen. The conductive wire 6 has same function 
as the one described in FIG. 4 for enabling the cuirent sensing type touch screen 
becoming a cutrent sensing type touch screen with offset noise si^ls. 

The touch screen set forth above includes a glass layer 1, a conductive membrane 
layer (TIO) 2, a Kneaiization printing layer 3, an isolation layer 4, a four wire silver 
10 printing layer 5, an antenna wire 6 and a tail cable 7. The touch screen uses the same 
technique described in FIG. 4. The difference is that, the antenna wire 6 is being printed 
at the periphery of another side of the glass 1. The antenna wire 6 also has the function 
of ofifeetting the noise signals from the touch screen depicted in FIG. 4. 

The conductive membrane layer 2 may be Indium Hn Oxide (ITO). 

The linearization printing layer 3 is being printed at the peiqjheiy of the aforesaid 
conductive membrane layer 2. 

The isolation layer 4 is being printed on the aforesaid conductive membrane layer 2. 
The four wire si^er printing layer 5 is being printed on the isolation layer 4. 
The antenna wire 6 is being printed on the rear side of the glass 1 and has one end 
extended to ofl&et external noise signal of the touch screen to enable the controller to 
use Has noise signal to ofi&et interference on the touch screwL 

The tail cable 7 is a transmission wire made in a membrane &shian for connecting to 
another end of the connection ends 5a and 6a of the four wii« sUver printing layer 5 and 
antenna wire 6 for output electric signals generated by the touch screen, thereby to form 
a frve wire current sensing type touch screen. 
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Referring to FIG. 6, for the first five wire voltage sensing type touch screen of this 
invention, it includes printing an additional conductive wire 19 on a traditional four wire 
voltage sensing type touch screen. The conductive wire 19 has one end suspending like 
an antenna. Another end of ttie antenna wire is connected to a controller of the touch 
5 screen. The antenna wire will receive same noise signals as the touch screen does. The 
controller uses the received noise signals fi-om the antenna wire to oflfeet noise signals, in 
the touch control signals thereby to enable the four wire voltage sensing type touch 
screen becoming a five wire voltage sensing type touch screen with offset noise signals. 

The touch screen set forth above includes a glass layer 10, a first conductive 
10 membrane layer 11, an insulation points layer 12, a first isolation layer 13, a five wire 
silver printing layer 14, a second isolation layer 15, a second conductive membrane 
layer 16, a membrane layer 17 and a tail cable 18. The five wire silver printing has one 
end passing through the tail cable 18. The five silver printing wires have anottier end 
passing through the tail cable 18 and connect to .tiie controller of the touch screen. Four 
15 silver printing wires have another end connected respectively to two ends of the tipper 
and lower conductive layer 11 and 16. The fiftti conductive wire has anottier end 
suspended to become the conductive wire 19 which may be printed on the isolation 
layer with the conductive wire of &e linearization pattern at the same time without 
incurring additional cost 

20 The fifth silver printing wire 19 is added to the traditional four wire construction for 
detecting noise signals. The controller uses the detected noise signals to ofl&et the noise 
signals in tiie touch screen. 
The first conductive membrane layer 1 1 may be an Lidium Tm Oxide (ITO). 
The insulation points layer 12 is being printed or adhered to the fiffst conductive 
25 membrane layer 11. 

The first isolation layer 13 is being printed at the periphery of the insulation points 

■ - - 1 . - - 
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n^e five wii^ silver printiitg layer 14 is formed by printing five wires to connect fte 
controUer wire set at the first isolation layer 13. 

The second conductive membrane layer 16 may be an ITO. 
5 The membrane layer 17 is a transparent membrane. 

The^ cable 18 is tnmsmission wire made in a membrane feshion for comiecting to 
the collector ends 14a and 19a of the irve wire silver printing layer 14 and conductive 
wire 19 for output electric signals generated by the touch sci^ 

When the aforesaid touch screen is connected to a handheld computer, notebook 
10 computer or desktop computer for use, the conductive wire 19 on the touch screen will 
offset the noise signals generated by the background light source of the LCD or CRT, or 
external EMI or RFl, thereby enables users to ^te. draw or select various function on 
the touch screen with no noise signal interference such as straight lines turning to curves, 
and the selecting position may be accurately located, thereby to prevent ou^ut electric 
15 ^ign^ front causing computer to make mistakenjudgement or recognition. 

Referring to FIG. 7 for the second five wire voltage sensing type touch screen of this 
invention, it includes printing an additional ccMiductive wire 19 on the rear side of 
touch screen of a t^didonal four wire voltage type sensing touch scr^ 
five wire voltage sensing type touch screen with ofiset noise signak. 

20 Hie touch scre«i set forth above includes a glass layer 10, a first conductive 
membrane layer 11, an insulation points layer 12, a first isolation layer 13. a four wire 
silver printing layer 14, a second isolation layer 15. a conductive wire 19, a membrane 
layer 17, a second conductive membrane layerlfi, and a tail cable 18. Hie conductive 
wire 19 is added to'the traditional fourwireconstnictionfordetect^^ THe 

25 controller uses the detected noise signals to offeet the noise signals in the touch screen. 
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The conductive wire 19 is being printed on tiie rear side of the glass layer 10 for 
linking to the fifth wire of the tail cable. 

The first conductive membrane layer 1 1 may be Indium Tin Oxide (ITO). 

The insulation points layer 12 is being printed or adhered to the first conductive 
5 membrane layer 11. 

The jfirst isolation layer 13 is being printed at the peripheiy of the insulation points 
layer 12. 

The five wire silver printing layer 14 is formed by printing five wires to connect the 
controller wire set at the first isolation layer 13. The wire set has a connectiOT end 14a 
10 located at one end thereofto output signal 

The membrane layer 17 is a transparent membrane. 
The second conductive membrane layer 16 may be ITO. 

The tail cable 18 is a transmission wire made in a membrane fai^on for connecting to 
the connection ends 14a and 19a of flie five wire silver printing layer 14 and conductive 
15 wire 19 for output electric signals generated by the touch screen. 

The touch screen ttius made becomes another five wire type touch screen with offeet 
noise signals. 

When the aforesaid touch screen is connected to a handheld conq)ttter, notebook 
computer or desktop computer for use, flie conductive wire 19 on the touch screen will 
20 oflfeet noise signals generated by the background light source of flie LCD or CRT, or 
©eternal EMI or RFI,ftereby enables users to write, draw or select various function on 
the touch screen witfi no noise signals interference such as strai^t lines turning to 
curves, and the selecting position may be accurately located, thereby to prevent output 
electric signals fiiom causing computer to make mistaken judgement or recognition. 

25 Referring to FIG. 8 for the first six wire voltage sensing type touch screen of ±is 

9 \ 
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invention, it includes printing an additional cpnductive wire 30 on a traditional Ifive wire 
voltage type sensing touch screen. The antenna wire 30 enables fiie five wire voltage 
sensing type touch screen to become a six wire voltage sensing type touch screen with 
offset noise signals. 

The touch screen set forth above includes a glass layer 20, a first conductive 
memhrane layer 21, an insulation points layer 22, a jSrst isolation layer 23, a 
linearization pattern layer 29, a five wire silver printing layer 24, a second isolation 
layer 25, a second conductive membrane layer 26, a membrane layer 27, and a tail 
cable 28. The conductive wire (the sixfli wire) 30 is added to the traditional five wire 
construction for detecting noise signals. The controller uses the detected noise signals to 
offset the noise signals in the touch screen. 

The first conductive membrane layer 21 may be Indium Tin Oxide (ITO). 

The insulation points layer 22 is being printed or adhered to the firat conductive 
membrane layer 2L 

The first isolation layer 23 is being printed at the periphery of the insulation points 
layer 22. 

The five wire silver printing layer 24 is formed by printing six wires to connect the 
controller wire set at the first isolation layer 23. ITie wire set has a connectiQn end 24a 
located at one end th^eof to output signals. 

The membrane layer 27 is a transparent membrane. 

The second conductive membrane layer 26 may be an ITO, 

The tail cable 28 is transmission wire made in a memhrane fashion for connecting to 
aforesaid connection ends 24a and 30a to output electric signals generated by the touch 
screen. 

Tlie touch screen thus made becomes a six wire type touch screen with offset noise 

10 
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signals. 

When the aforesaid touch screen is connected to a handheld computer, notebook 
computer or desktop computer for use, flie conductive wire 30 on the touch screen will 
offset noise signals generated by the background light source of the LCD or CRT, or 
5 external EMI or RFl, thereby enables users to write, draw or select various iunction on 
the touch screen with no noise signals interference such as straight lines turning to 
curves, and ttie selecting position may be accurately located, thereby to prevent output 
electric signals from causing computer to make mistaken judgement or recognition. 

Referring to FIG. 9 for flie second six wire voltage sensing type touch screen of this 
10 invention, it includes printing an additional conductive wire 30 on a rear side of the 
glass of a traditional five wire voltage type sensing touch screen. The conductive wire 
30 enables the five wire voltage sensing type touch screen to become a six wire voltage 
sensing type touch screen with offset noise signals. 

The touch screen set forth above inchides a glass layer 20, a conductive wire 30, a 
15 first conductive membrane layer 21, an insulation points layer 22, a first isolation layer 
23, a linearization pattern layer 29, a five wire silver printing layer 24, a membrane 
layer 27, a second conductive membrane lay^ 26, and a tail cable 28. The conductive 
wn-e 30 is added to tfie traditional five wire*constroction for detecting noise signals. The 
controller uses the detected noise signals to of&et the noise signals in the touch screen. 

20 The conductive wire 30 is being printed on the rear side of the glass layer 20 for 
linking to the sixth wire of the tail cable28. 

The first conductive membrane layer 21 may be an bidium Tin Oxide (ITO). 

The insulation points layer 22 is beii^ printed or adhered to the first conductive 
membrane layer 2t. 

25 The first isolation layer 23 is being printed at the periphwy of the insulation points 
layer 22. 
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The five wire silver printing layer 24 is fomed by printing five wires to connect Ae 
controller wire set at the first isolation layer 23, 

The membrane layer 27 is a transparent membrane. 

The second conductive membrane layer 26 may be an ITO. 

5 The tail cable 28 is a transmission wire made in a membrane fashion for connecting to 
the comiection ends 24a and 30a of the five wire silver printing layer 24 and conductive 
wire 30 to output electric signals generated by the touch screen. 

The touch screen thus made becomes a six wire type touch screen with offset noise 
signals. 

10 When the aforesaid touch screen is connected to a handheld computer, notebook 
computer or desktop computer for use, the conductive wire 30 on the touch screen win 
offset noise signals generated by the background light source of the LCD or CRT, or 
external EMI or RFl, thereby enables users to write, draw or select various function on 
the touch screen with no noise signals interference such as straight lines tumihg to 

15 curves, and the selecting position may be accurately located, thereby to prevent ou^ut 
electric signals from causing computer to make mistaken judgement or recognition. 
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CLAIMS: 

1. A current sensing type touch screen capable of eliminating noise signals 
comprising a glass layer, a conductive menihrane layer, a linearization pattern layer, an 
isolation layer, a five wire silv^ printing layer and a tail c^le; wherein: 

5 four conductive wires are connected to four ends of the linearization pattern 

layer and another four ends aie connected to a controller, the fifth conductive wire 
having one end suspended and ano&er end linked to the controller, 

wherein the fiftti conductive wire which has one end suspended being capable of 
detecting noise signals which affect the controller, and die controller using the 
10 noise signals detected by the fififa wire to eliminate interference caused by the 

noise signals in the controller whereby to form a five wire cunents sensing type 
touch screen wifli of&et noise signals; 

herein Hxt conductive wire has a connection en^ and 

wherein the conductive wire being printed on ano&er side of tiie glass layer. 

IS 1 A current sensing type touch screen as claimed in claim 1, herein tiiie conductive 
wire being printed as rectangular border lines. 

3. Afive wire voltage sensing type touch saeencap2d)le of elimin^ 

conqnising a glass layer, a first conductive membrane layer, an insulation points 
layer, a first isolation layer, a five wire silver printing layer, a second isolation 
20 layer, a second conductive membrane lay^, and a membrane layer, wherein: 

four conductive wires are connected to four ends of a linearization pattern layer 
and anofter four ends are connected to a conlroller, tiie fif& conductive wire 

having one Old suspended and another end linked to tte controUo^ 

./ 

wherein Ae fifth conducthre wire TiMch has one end suspended being capa^ 
25 detecting noise signals which affect the controller, and flie controUor using the 
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noise signals detected by the fifth wire to eliminate interference caused by the 
noise signals in the controller whereby to form a five wire voltage sensing type 
touch screen with of&et noise signals; 

wherein the conductive wire has a connection en^ 

wherein the conductive wire being printed on another side of the glass layer;and 

wherein ttie conductive wfre being printed as rectangular border lines. 

4. A six wire voltage sensing type touch screen capable of eliminating noise signals 
comprising a glass layer, a first conductive membrane layer, a linearization pattern 
layer, an insulation points layer, a first isolation layer, a five wire silver printing 
layer, a second isolation layer, a second conductive membrane layer, and a 
membrane layer; 

wherein: 

four conductive wires are connected to four ends of the linearization pattern 
layer and another four ends are connected to a controller, the sixfli conductive wire 
having one end suspended and another end linked to the controller, 

wherein the sixth conductive wire which has one end suspended being capable of 
detecting noise signals which affect the controller, and flte contioller using the 
noise signals detected by tfie sixth wire to eliminate interference caused by the 
noise signals in flie controller whereby to foim a six wire voltage sensing type 
touch screen with offset noise signals; 

wherein the conductive wire has a connection end; 

wherein the conductive wire being printed on another side of &e glass layer;and 
wherein the conductive wire being printed as rectangular border lines. 

14 
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